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(54) High speed information read/write system 

(57) A high speed information read/write system 
(10) includes a substantially cylindrical information stor- 
ing means (11) including at least one storage cylinder 

(15) having at least one information storage medium 

(16) thereon. A head means (1 2) including at least one 
head cylinder (22) is disposed coaxially with the storage 
cylinder and has a plurality of head members mounted 
thereon. An information input/output means (50) outputs 
information to the information storage medium of the 
storage cylinder through the head means and inputs the 
information from the information storage medium 
through the head means. A drive means rotates the in- 
formation storing means and effects a relative move- 
ment between the information storing means and the 
head means. Preferably, a plurality of head members 
(1 30, 1 34-1 36) are assembled as a head unit (1 22), and 
the head cylinder (121) has head mounting portions 
(123) with abutment means (124) which are adapted to 
mount the head units thereon in such a manner that, 
when the head units are mounted on the head mounting 
portions properly to abut against the abutment means, 
all of the head members of the head units are disposed 
in a helical fashion around the information storage me- 
dium of the storage cylinder. The head member may be 
an optical head or magnetic head. 
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Description 

The present invention relates to a high speed infor- 
mation read/write system, and more particularly, it re- 
lates to a high speed information read/write system 
which can be applied to data base systems suitable for 
multi-access business and which can not only store a 
large amount of information but also read or retrieve de- 
sired information in a very short time. 

In recent years, there has developed a need for a 
data base system (filing and delivery system) for accom- 
modating the multi-access businesses. Various read/ 
write apparatuses using a magnetic read/write system 
or an optical read/write system have been proposed or 
many attempts utilizing memories have been tried to 
meet this need. 

As various networks have been developed on a 
worldwide level, a system in which not only a large 
amount of information can be stored but also desired 
information can be retrieved in a very short time has 
greatly been desired. For example, in video-on-demand 
(VOD) systems, it is necessary to provide a function by 
which any user can obtain desired information promptly 
at any time. If such a function is realized, the presently 
existing arrangement in which only certain information 
is available to users can be changed to the arrangement 
in which users can freely select their desired informa- 
tion. Such an arrangement would undoubtedly result in 
the creation of new industrial fields. In VOD systems, it 
is highly required that all of the stored data can repeat- 
edly be retrieved or output in every predetermined short 
cycle. Thus, so long as disk systems are used, the re- 
quirements for VOD systems cannot be satisfied. Even 
if disk array systems are utilized, the access time or re- 
trieval time will increase as the amount of stored infor- 
mation is increased. 

The present invention aims to eliminate the above- 
mentioned drawbacks of conventional information stor- 
age and retrieval systems. 

An object of the present invention is to provide an 
improved high speed information read/write system 
having an information storing means of cylindrical shape 
with any user being able to read and write desired infor- 
mation with respect to the information storing means 
promptly at anytime. 

To achieve the above objects, according to the 
present invention, there is provided a high speed infor- 
mation read/write system comprising a substantially cy- 
lindrical information storing means including at least one 
storage cylinder having at least one information storage 
medium thereon, a head means including at least one 
head cylinder disposed coaxially with respect to the stor- 
age cylinder and having a plurality of head members 
mounted thereon, an information input/output means for 
outputting information to the information storage medi- 
um of the storage cylinder through the head means and 
for inputting the information from the information storage 
medium through the head means, and a drive means 
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for rotating the information storing means and for effect- 
ing a relative movement between the information storing 
means and the head means. 

Preferably, the head members are fixedly mounted 
s on the head cylinder in a helical fashion around the cir- 
cumference of the head cylinder. It is preferable that the 
information storing means have a plurality of storage 
cylinders arranged coaxially with each other and con- 
nected to each other, and the head means has a plurality 
10 of head cylinders with plural head members to cooper- 
ate with the respective storage cylinders. 

The information storage medium may be formed 
from a photosensitive layer or coating, and each of the 
head members may be constituted by a lens and asso- 
is ciated optical element or elements. Alternatively, the in- 
formation storage medium may be formed from a mag- 
netic layer of coating, and each of the head members 
may be constituted by a magnetic head. 

The present invention further provides a high speed 
information read/write system comprising a substantial- 
ly cylindrical information storing means including a stor- 
age cylinder being provided at its outer peripheral sur- 
face with at least one information storage medium, a 
head means including a head cylinder disposed coaxi- 
ally with the storage cylinder to surround the latter, and 
a plurality of head units each having a plurality of head 
members disposed side by side, the head cylinder being 
provided at its inner peripheral surface with head mount- 
ing portions having abutment means which are adapted 
to mount the head units thereon in such a manner that, 
when the head units are mounted on the head mounting 
portions properly to abut against the abutment means, 
all of the head members of the head units are disposed 
in a helical fashion around the information storage me- 
dium of the storage cylinder, an information input/output 
means for outputting information to the information stor- 
age medium of the storage cylinder through the head 
means and for inputting the information from the infor- 
mation storage medium through the head means, and 
a drive means for rotating the information storing means 
and for effecting a relative movement between the infor- 
mation storing means and the head means. 

Prelerably, the head mounting portions are consti- 
tuted by a plurality of vertical recesses or grooves 
formed in the inner peripheral surface of the head cylin- 
der and disposed side by side in the circumferential di- 
rection, and the head units have housings mounted in 
the vertical grooves, and the abutment means are pro- 
vided at lower ends of the vertical grooves. 

Preferably, the head units comprise optical lens 
units each having a plurality of lenses disposed side by 
side and associated optical elements. Alternatively, the 
head units may comprise magnetic head units each hav- 
ing a plurality of magnetic heads. 

Other object and features will be apparent from the 
following detailed explanation of the invention with ref- 
erence to the accompanying drawings. 
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Fig. 1 is a sectional elevation of a first embodiment 
of a high speed information read/write system ac- 
cording to the present invention; 
Fig. 2 is a sectional plan view of the high speed in- 
formation read/write system of Fig. 1 , showing a re- 
lationship between an information storing portion 
and a head portion of the system; 
Fig. 3 is a schematic perspective view showing a 
positional relationship between one ol the informa- 
tion storage cylinders of the information storing por- 
tion and head members of the head portion of the 
high speed information read/write system of Fig. 1 ; 
Fig. 4 is a plan view showing an example of a lens/ 
mirror unit comprising the head member; 
Fig. 5 is a plan view showing another example of a 
lens/mirror unit comprising the head member; 
Fig. 6 is a schematic side view for explaining func- 
tions of the lens/mirror units shown in Figs. 4 and 5; 
Fig. 7 is a side view showing a further example of a 
lens/mirror unit comprising the head members; 
Fig. 8 is a perspective view of the lens/mirror unit of 
Fig. 7; 

Fig. 9 is a schematic sectional elevation of a second 
embodiment of a high speed information read/write 
system according to the present invention; 
Fig. 1 0 is a sectional elevation of a third embodi- 
ment of a high speed information read/write system 
according to the present invention; 
Fig. 1 1 is a developed view showing a portion of the 
inner peripheral surface of a head cylinder of the 
system of Fig. 10, with optical lens units mounted 
thereon; 

Fig. 1 2 is a sectional view taken along the line 1 2-1 2 
in Fig. 10; 

Fig. 13A is a side view of a housing of the optical 
lens unit, and Fig. 1 3B is a bottom view of the hous- 
ing; and 

Fig. 1 4 is a sectional elevation of a fourth embodi- 
ment of a high speed information read/write system 
according to the present invention. 

The present invention will now be explained in con- 
nection with embodiments thereof with reference to the 
accompanying drawings. 

First of all, a first embodiment of high speed infor- 
mation read/write system according to the present in- 
vention will be described referring to Figs. 1 to 8. 

Fig. 1 shows a portion of a first embodiment of a 
high speed information read/write system 10 according 
to the present invention. The high speed information 
read/write system 10 is of a cylindrical shape and gen- 
erally comprises a cylindrical information storing portion 
11 , a head portion 1 2 for reading and writing information 
with respect to the information storing portion 11, and 
an information input/output portion 50. The information 
storing portion 11 includes a central rotating shaft 13 
driven by an appropriate drive means (not shown) such 
as a motor and having upper and lower end portions ro- 



tatably supported by bearings (not shown) for prevent- 
ing eccentric rotation of the shaft 1 3, an upper disk plate 
1 4 secured to the shaft 1 3 for rotation with the shaft 1 3, 
and an information storage cylinder assembly 15 se- 
5 cured to or integrally formed with the disk plate 14. In 
the illustrated embodiment, as shown in Fig. 1, the in- 
formation storage cylinder assembly 15 includes a first 
information storage cylinder 15a coaxial with shaft 13 
and a second information storage cylinder 1 5b disposed 
10 around and coaxial with the first cylinder 1 5a and having 
a diameter greater than that of the first cylinder 15a. 
Each information storage cylinder 1 5a or 1 5b is provided 
at its inner and outer peripheral surfaces with an infor- 
mation storage medium 16. Since the information stor- 
age medium may be of any well-known type, a detailed 
explanation thereof will be omitted. However, in the first 
embodiment, each information storage medium 16 is 
formed from a thin photosensitive layer or coating for 
use in connection with optical head members of the 
head portion 12, which will be fully described later. It 
should be understood that the number of information 
storage cylinders can be freely changed. 

The head portion 12 includes a head cylinder as- 
sembly 22. In the illustrated embodiment, the head cyl- 
inder assembly 22 includes a first head cylinder 22a dis- 
posed within the first information storage cylinder 15a, 
a second head cylinder 22b disposed between the first 
and second information storage cylinders 15a and 15b 
and a third head cylinder 22c disposed around the sec- 
ond information storage cylinder 15b. The head cylin- 
ders 22a-22c are coaxial with each other and with the 
information storage cylinders 15a, 15b. 

The head portion 12 further includes a plurality of 
head members 21 each of which comprises a first mirror 
surface 1 9 and an associated objective lens 20. More 
particularly, the first mirror surface 1 9 serves to receive 
information-containing light from the information input/ 
output portion 50 via a second mirror 18 of the informa- 
tion input/output portion and to reflect the information- 
containing light toward the corresponding objective lens 
20, and the objective lens 20 serves to focus the infor- 
mation-containing light onto the photosensitive layer 16 
as a light spot having a diameter substantially the same 
as a width of each of information storing tracks on the 
photosensitive layer. The first mirror surface 1 9 and the 
associated lens 20 can be assembled as a lens/mirror 
unit which acts as the head member 21 and which will 
be described later in connection with Figs. 4 to 8. The 
lens/mirror units or head members 21 are fixedly mount- 
ed on the head cylinders 22a to 22c in such a manner 
that the lens/mirror units 21 are opposed to the corre- 
sponding photosensitive layers 16 on the storage cylin- 
ders 15a, 15b. 

Fig. 2 is a plan view showing the relation between 
the information storage cylinders 15a, 15b and the lens/ 
mirror units 21 of the high speed information read/write 
system 10. As shown in Fig. 2, the lens/mirror units 21 
are mounted on the head cylinders and are disposed in 
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such a manner that the units 21 are perpendicular to the 
respective information cylinders 15a, 15b in a radial di- 
rection. Further, the lens/mirror units 21 are disposed 
substantially equidistantly in the circumferential direc- 
tion. As can be seen from Fig. 2, each of the lens/mirror 
units 21 > disposed within the first information storage 
cylinder 1 5a has its lens (20) directed radially outwardly. 
Each of the lens/mirror units 21m disposed between the 
first and second information storage cylinders 15a, 15b 
has two lenses (20) directed radially inwardly and out- 
wardly, respectively. Further, each of the lens/mirror 
units 21 o disposed outside of the second information 
storage cylinder 15b has its lens (20) directed radially 
inwardly. 

While the lens/mirror units 21 are disposed sub- 
stantially equidistantly in the circumferential direction in 
Fig. 2, it should be noted that the lens/mirror units are 
not necessarily disposed equidistantly in the circumfer- 
ential direction. Further, in Fig. 2, while the lens/mirror 
units 21 i, 21m and 21 o aligned with each other in the 
radial direction, it should be understood that the lens/ 
mirror units 21 i, 21m and 21 o are not necessarily 
aligned with each other in the radial direction. 

Fig. 3 schematically shows the positional relation 
between one of the head cylinders (for example, 22b) 
and the lens/mirror units 21 mounted on this head cyl- 
inder 22b. As shown, the lens/mirror units 21 are mount- 
ed on the head cylinder in a helical fashion. More par- 
ticularly, in Fig. 3, the helix starts from an uppermost 
lens/mirror unit A and terminates at a lens/mirror unit B 
to surround the head cylinder 22b by one revolution. 
Then, the helix further starts from a lens/mirror unit C 
(disposed directly below unit A) and terminates at a lens/ 
mirror unit D (disposed directly below unit B) to surround 
the head cylinder 22b by one revolution. In this way, the 
helix extends Irom unit A to unit D continuously. It should 
be noted that, although the lens/mirror units A and C (B 
and D, and so on) are shown as being spaced apart from 
each other in the axial direction of the head cylinder by 
a distance Ha in Fig. 3, it is preferable that the lens/mir- 
ror units A and C (B and D, and so on) are disposed 
closely adjacent to each other in the axial direction. Fur- 
ther, when the axial distance between two lens/mirror 
units (for example, A and A^ adjacent to each other in 
the helical direction is Hb, the value of the distance Hb 
is related to the access time of the desired information 
on the information storage cylinder assembly, which will 
be described later. The helical arrangements of the lens/ 
mirror units for other head cylinders are the same as for 
the above-mentioned head cylinder 22b. The helical ar- 
rangement will be defined later. 

Fig. 4 shows an example of the lens/mirror unit 21 a. 
In this example, the lens/mirror unit 21a includes a sup- 
port frame 23 lor supporting an inverted triangular mirror 
(not numbered) having two first mirror surfaces 19 in- 
clined upwardly and outwardly by an angle of 45 de- 
grees (see Fig. 6), and two lenses 20 cooperating with 
respective ones of the first mirror surfaces 19. 



Fig. 5 shows another example of the lens/mirror unit 
21b. In this example, the lens/mirror unit 21b includes a 
support frame 23 for supporting an inverted trapezoidal 
mirror (not numbered) having two first mirror surfaces 
s 1 9 inclined upwardly and outwardly by an angle of 45 
degrees (see Fig. 6), and two lenses 20 cooperating with 
respective ones of the first mirror surfaces 19. 

Fig. 6 shows a relation between the lens/mirror units 
21a, 21b and information-containing light paths from 
io light emitting elements (such as semiconductor lasers) 
17 of the information input/output portion 50 (described 
later). As can be seen in Fig. 6, the lens/mirror units 21 
(21a, 21b) have the same radial length. However, the 
first mirror surfaces 1 9 of the lens/mirror units 21a, 21b 
is are offset from each other in the radial direction. Thus, 
for example, in Fig. 6, information -containing light emit- 
ted from an uppermost semiconductor laser 17a in the 
horizontal direction is reflected by the second mirror 18 
of the information input/output portion to advance verti- 
cally upwardly. Then, the light passes through an open- 
ing and the like (not shown) of the support frame 23 of 
unit 21 a to reach unit 21b. Then, the light is reflected by 
the right side first mirror surface 19 of unit 21b to be 
directed to the center of the corresponding lens 20, 
thereby writing information on the photosensitive layer 
16 of information storage cylinder 15a. Similarly, infor- 
mation-containing light emitted from a second semicon- 
ductor laser 17b in the horizontal direction is reflected 
by the second mirror 1 8 to reach unit 21 a. Then, the light 
is reflected by the right side first mirror surface 1 9 of unit 
21a to be directed to the center of the corresponding 
lens 20, thereby writing information on information stor- 
age cylinder 15a. Information-containing light emitted 
from a third semiconductor laser 17c in the horizontal 
direction is reflected by the second mirror 1 8 to advance 
vertically upwardly. Then, the light passes through an 
opening and the like (not shown) of the support frame 
23 of unit 21a to reach unit 21 b. Then, the light is reflect- 
ed by the left side first mirror surface 19 of unit 21b to 
be directed to the center of the corresponding lens 20, 
thereby writing information on the photosensitive layer 
16 of information storage cylinder 15b. Similarly, infor- 
mation-containing light emitted from a fourth semicon- 
ductor laser 17d in the horizontal direction is reflected 
by the second mirror 1 8 to reach unit 2 1 a. Then, the light 
is reflected by the left side first mirror surface 19 of unit 
21a to be directed to the center of the corresponding 
lens 20, thereby writing information on the information 
storage cylinder 1 5b. 

Figs. 7 and 8 show a lens/mirror unit assembly 24 
formed by stacking a plurality of the aforementioned 
lens/mirror units 21 (21a, 21b and 21c in Fig. 7). The 
first mirror surfaces 19 and the lenses 20 in each lens/ 
mirror unit are disposed symmetrically with respect to a 
central vertical line v-v Furthermore, the first mirror sur- 
faces 19 are inclined upwardly and outwardly at an an- 
gle of 45 degrees. In addition, the distance between the 
first mirror surfaces 19 in each unit gradually increases 
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from the lowermost unit (21a in Fig. 7) to the uppermost 
unit (21c in Fig. 7). With this arrangement, for example, 
the light sent to a position furthest from the central ver- 
tical line v-v is received by the first mirror surface in the 
uppermost lens/mirror unit 21c, the light sent to a posi- 
tion nearest to the central vertical line is received by the 
first mirror surface in the lowermost lens/mirror unit 21a, 
and the light sent to an intermediate position is received 
by the first mirror surface in the middle lens/mirror unit 
21b. In this way, the light emitted from different semi- 
conductor lasers 1 7 of the information input/output por- 
tion 50 can be prevented from being reflected by the 
same first mirror surface 1 9. Thus, by arranging the first 
mirror surfaces 19 properly in accordance with the dis- 
tance between the laser beams emitted from the semi- 
conductor lasers 17, the light beams received in the 
lens/mirror units can independently be treated simulta- 
neously. 

In Fig. 8, the lens/mirror unit assembly 24 includes 
lens support plates 25 for supporting the lenses 20 and 
mirror support plates 26 for interconnecting the lens 
support plates and for supporting the first mirrors 19. If 
desired, cross plates 27 (Fig. 7) for closing upper and 
lower ends of the lens/mirror unit assembly may be pro- 
vided. In this case, the cross plates 27 are provided with 
openings or slots (not shown) for permitting the passage 
of the information -containing light. The mirror support 
plates 25 are provided at their inner surfaces with mirror 
mounting portions (not shown) on which the first mirrors 
1 9 are fixedly mounted at the predetermined angle. The 
plates 25, 26, 27 may be made of plastics, resins, metals 
or other suitable materials. For the lens/mirror unit 21 
disposed inside of information storage cylinder 15a or 
outside of information storage cylinder 15b, a right half 
or a left half of the lens/mirror unit 21a shown in Fig. 4 
(and 21b in Fig. 5) or of the lens/mirror unit assembly 
24 shown in Fig. 7 may be used, for example. 

The information input/output portion 50 will next be 
described. As mentioned above, the information input/ 
output portion 50 includes the semiconductor lasers 17 
adapted to emit information-containing laser beams and 
associated with the corresponding lenses 20 of the lens/ 
mirror units 21, and the plurality of second mirrors 18 
each associated with one or more semiconductor lasers 
17 and the first mirror surfaces 19 so that the laser 
beams emitted from the associated semiconductor la- 
sers 17 are reflected by each second mirror 18 to reach 
the corresponding lenses 20 through the respective first 
mirror surfaces 1 9, as already described in connection 
with Fig. 6. In the illustrated embodiment, the semicon- 
ductor lasers 17 are fixedly mounted on a frame (not 
shown) of the system 10 along vertical and circumfer- 
ential directions so that the information laser beams 
emitted from the lasers do not interfere with each other 
and are received by the corresponding lenses 20 with 
certainty. 

In use, the information storing portion 11 is contin- 
uously rotated by the drive means, and, at the same 



time, the information storing portion 11 and the head 
portion 1 2 are shifted upwardly and downwardly relative 
to each other in the vertical direction. Preferably, the 
head portion 1 2 is fixed, and the information storing por- 
s Won 11 is upwardly and downwardly moved relatively 
with respect to the stationary head portion 12. The rel- 
ative movement generating means may be of any well- 
known type (for example, the back and forth linear 
movement generating means 117 which will be de- 
scribed later in connection with a third embodiment of 
the present invention). 

Since the reading and writing of information with re- 
spect to the information storage layers 16 of the infor- 
mation storing portion 11 is well-known, an explanation 
thereof will be omitted. 

Next, a second embodiment of a high speed infor- 
mation read/write system 30 according to the present 
invention will be explained with reference to Fig. 9. 

In this second embodiment, a plurality (two in Fig. 
9) of disk plates 32, 33 are secured to a central rotating 
shaft 31 (similar to the central rotating shaft 13 in the 
first embodiment), and a plurality (three in Fig. 9) of in- 
formation storage cylinders 35, 36, 37 are secured to or 
integrally formed with the disk plates 32, 33, respective- 
ly. As is in the first embodiment, each of the information 
storage cylinders 35, 36, 37 has information storage lay- 
ers 34 thereon. The information storage cylinders 35, 
36, 37 comprise an information storage cylinder assem- 
bly of a cylindrical information storing portion 38 corre- 
sponding to the information storage cylinder assembly 
15 of the cylindrical information storing portion 11 of the 
first embodiment. Information-containing laser beams 
39 from semiconductor lasers of an information input/ 
output portion are reflected by first mirrors 41 of a head 
portion 40 similar to that of the first embodiment to reach 
corresponding lenses 43 via second mirrors 42, thereby 
focusing the information laser beams onto the informa- 
tion storagee layers 34 of the information storage cylin- 
ders 35, 36, 37. The operation of this second embodi- 
ment of a high speed information read/write system 30 
is substantially the same as that of the aforementioned 
first embodiment. 

In Fig. 9, the lens arrangement is only schematically 
illustrated, and the helical lens arrangement as de- 
scribed in connection with the first embodiment may be 
used. 

Next, a third embodiment of a high speed informa- 
tion read/write system 100 according to the present in- 
vention will be explained with reference to Figs. 1 0 to 1 3. 

This embodiment shows a more concrete construc- 
tion of the present invention. As shown in Fig. 10, this 
embodiment of a high speed information read/write sys- 
tem 100 comprises a cylindrical information storing por- 
tion 1 1 0, and a substantially cylindrical head portion 1 20 
disposed coaxially with the cylindrical information stor- 
ing portion 110 to surround the latter and adapted to 
read and write information with respect to the cylindrical 
information storing portion. The cylindrical information 
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storing portion 1 1 0 is provided at its outer peripheral sur- 
face with a photosensitive information storage medium 
(layer) 110a. The cylindrical information storing portion 
110 can be rotated by means of an appropriate drive 
means such as a motor 114 around a central rotating 
shaft 1 1 3 to which the cylindrical information storing por- 
tion 110 is integrally attached. The motor 114 may be 
directly connected to the central rotating shaft 113, or it 
may be connected to the rotating shaft 113 through a 
gear train (not shown) or other member so that a rota- 
tional force from the motor 1 1 4 can be transmitted to the 
shaft 1 1 3. Further, in this embodiment, the cylindrical in- 
formation storing portion 1 10 is reciprocally moved in an 
up-and-down direction (vertical direction). To this end, 
as an example, the motor 1 1 4 is secured to a motor sup- 
port member 115 which can be guided in the vertical di- 
rection by keys 115a provided on the motor support 
member 115 and keyways 116a formed in a stationary 
or fixed frame 116 of the system 10. A lower extension 
115b of the motor support plate 115 is associated with 
a relative movement generating means 117. The rela- 
tive movement generating means 117 may be of any 
known type. For example, in the illustrated embodiment, 
the relative movement generating means 117 is consti- 
tuted by an electromagnetic induction device by which 
the lower extension 115b of the motor support member 
1 1 5 (and accordingly the motor 1 1 4 and the information 
storing portion 110 connected thereto) is moved back 
and forth in the vertical direction by controlling electrical 
current applied to a coil (not shown) of the device. Pref- 
erably, the vertical back and forth movement is effected 
at a constant speed. The distance of the vertical move- 
ment is on the order of several hundred microns. Of 
course, in place of an electromagnetic induction device, 
other vertical movement means such as an air spring or 
the like may be utilized. An upper end portion 113a of 
the central shaft 11 3 is rotatably and slidably supported 
by a cover 118 through a metal bearing (not shown) or 
the like member. 

In place of the information storing portion 110, the 
head portion 120 may be reciprocally moved with re- 
spect to the information storing portion 110 which is 
merely rotated. That is to say, there may be a relative 
back and forth movement between the Information stor- 
ing portion and the head portion. 

The head portion 120 includes a substantially cylin- 
drical head cylinder 121 secured to the frame 116 and 
a plurality of optical lens units 1 22 adapted to be fixedly 
mounted on the head cylinder. As shown in Figs. 11 and 
1 2, the head cylinder 1 21 is provided at its inner surface 
with a plurality of vertical recesses or grooves (unit 
mounting portions) 123 which are equidistantly dis- 
posed along a circumferential direction and which are 
adapted to receive the respective optical lens units 122. 
Each of the vertical grooves 123 is provided at its lower 
end with an abutment portion (for example, a shoulder, 
projection, or a seat) 124 against which a lower end of 
the corresponding optical lens unit 122 abuts, thereby 



correctly positioning the optical lens unit. The details of 
the abutment portions 124 will be described later. 

As shown in Figs. 1 3A and 1 3B, the optical lens unit 
1 22 comprises a housing 1 31 assembled as an elongat- 
5 ed box. The housing 1 31 is provided on its one surface 
with a plurality of equally spaced cup-shaped recesses 

1 32 for receiving objective lenses 1 30, respectively, and 
each cup-shaped recess 1 32 has a central through hole 

133 for permitting the passage of light. The assembling 
of the optical lens unit 122 is completed by mounting the 
lenses 130 in the cup-shaped recesses 132 and by ar- 
ranging a coherent lens 1 34, a beam splitter 1 35, and a 
light emitting element (such as a semiconductor laser) 
136 in an optically aligned condition within the housing 
131. These elements 134, 135, 136 are schematically 
shown in Fig. 12 for a single optical lens unit 122, but 
the other optical lens units have the same construction. 
When the center-to-center distance between adjacent 
cup-shaped recesses 132 is Ha, the center-to-center 
distance between the adjacent objective lenses 1 30 is 
also Ha. 

The abutment portions 1 24 provided at the lower 
ends of the vertical grooves 123 of the head cylinder 
121 are positioned in the following manner. The abut- 
ment portion 124a of one vertical groove (for example, 
a left-side vertical groove 123a in Fig. 11) is situated 
above the abutment portion 124b of the right adjacent 
vertical groove 123b by a distance (step) of Hb in the 
vertical direction. Similarly, the abutment portion 124b 
of vertical groove 123b is situated above the abutment 
portion 124c of the right adjacent vertical groove 123c 
by a distance Hb in the vertical direction. The positional 
relations between the other abutment portions 1 24 is the 
same as the above. Accordingly, when the optical lens 
units 122 are properly positioned within the respective 
vertical grooves 123 of the head cylinder 121, the cor- 
responding lenses 130 in the optical lens units 122 are 
disposed in a helical fashion along the circumferential 
inner surface of the head cylinder 121. As a result, all 
of the lenses 130 are disposed in a helical fashion 
around an outer peripheral surface of the photosensitive 
information storage layer 11 0a of the information storing 
portion 110 with a number of revolutions (turns). In this 
case, as is apparent from the above explanation, the 
center-to-center distance between two lenses (for ex- 
ample, lenses 130a, 130b in Fig. 11) situated adjacent 
to each other in the helical direction becomes Hb. The 
steps between the optical lens units 122 positioned side 
by side along the circumferential direction does not nec- 
essarily change at the constant value Hb. In this speci- 
fication, any lens arrangements in which the lenses 
(lens units) are not aligned in the circumferential direc- 
tion (including the illustrated helical lens arrangement) 
are referred to as helical arrangement. Accordingly, by 
adopting a helical lens arrangement, the number of in- 
formation storing tracks on the information storage layer 
110a which can be handled by a single lens is greatly 
reduced. 
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In this embodiment, each of the optical units has 
twelve lenses, but each optical unit may have any de- 
sired number of lenses. As the number of lenses is in- 
creased, the number of information storing tracks which 
should be covered by a single lens is reduced accord- 
ingly. 

Since the reading and writing of information with re- 
spect to the information storage layer 110a of the infor- 
mation storing portion 1 1 0 is well-known, an explanation 
thereof will be omitted. 

Next, a fourth embodiment of a high speed informa- 
tion read/write system 200 according to the present in- 
vention will be explained with reference to Fig. 14. The 
same elements as those of the third embodiment are 
designated by the same reference numerals and a de- 
tailed explanation thereof will be omitted. 

In the high speed information read/write system 200 
shown in Fig. 14, an information storing portion 210 in- 
cludes a first central information storage cylinder 21 1 se- 
cured to a central rotating shaft 113, and a second in- 
formation storage cylinder 21 2 integrally formed with the 
first information storage cylinder and coaxially surround- 
ing the latter. An outer peripheral surface of the first in- 
formation storage cylinder 211 and an inner peripheral 
surface of the second information storage cylinder 212 
are coated by photosensitive information storage layers 
211a, 212a, respectively. 

A head portion 220 includes a substantially cylindri- 
cal head cylinder 221 fixedly mounted on the frame 116 
and disposed between the first and second information 
storage cylinders 211, 212, a first group of optical lens 
units 222a which are adapted to be fixedly mounted on 
the head cylinder 221 to oppose the photosensitive in- 
formation storage layers 221a on the outer peripheral 
surface of the first information storage cylinder 211, and 
a second group of optical lens units 222b which are 
adapted to be fixedly mounted on the head cylinder 221 
to oppose the photosensitive information storage layers 
212a on the inner peripheral surface of the second in- 
formation storage cylinder 212. Since the optical lens 
units 222a, 222b in the first and second groups may 
have the same construction as that of the above-men- 
tioned optical lens unit 122, an explanation thereof will 
be omitted. 

In this fourth embodiment, each of vertical grooves 
(corresponding to the vertical grooves 123 of the third 
embodiment) for receiving the optical lens units 222a, 
222b is formed as a vertically elongated through pas- 
sage extending between an inner and outer peripheral 
surface of the head cylinder 221 . In this case, the first 
group optical lens unit 222a and the second group op- 
tical lens 222b are fixedly mounted back to back within 
the corresponding vertical passage (groove). The posi- 
tional relation between the abutment portions of the ver- 
tical grooves in this fourth embodiment is the same as 
in the third embodiment. It should be understood that 
the vertical grooves for the first group of optical lens 
units 222a and the vertical grooves for the second group 



of optical lens units 222b may be provided independent- 
ly. 

In this fourth embodiment of a high speed informa- 
tion read/write system, since the area of the photosen- 
s sitive information storage medium is greatly increased 
in comparison with the third embodiment, it is possible 
to treat a larger amount of information (twice as much 
or more) with substantially the same access time. 

In the above-mentioned third and fourth embodi- 
ments, while the optical lens units are shown fixedly 
mounted within the vertical grooves (head mounting 
portions), the head mounting portions are not limited to 
vertical grooves, and may be flat surfaces, for example. 

Furthermore, in the third and fourth embodiments, 
in place of the provision of the optical lens units, the op- 
tical head members (each including a lens and associ- 
ated optical elements such as a laser) may be directly 
mounted on the head cylinder in a helical fashion. 

By increasing the number of concentric information 
storage cylinders and by increasing the number of head 
cylinders accordingly, the amount of information which 
is treated by a single system can be freely increased. 
Furthermore, in the third embodiment, while the outer 
peripheral surf ace of the information storage portion 110 
alone is used, an inner peripheral surface of the infor- 
mation storage portion alone (such as the second infor- 
mation storage cylinder 212 in the fourth embodiment), 
or both the inner and outer peripheral surfaces of the 
information storage portion may be utilized. 

In all of the aforementioned embodiments, the in- 
formation storage medium is photosensitive and the 
head portion is optically constructed, but a magnetic in- 
formation storage medium or media may be used. In this 
case, in place of the optical head members (optical lens 
unit and the like), magnetic head members are used. 

As mentioned above, according to the present in- 
vention, all of the head members (optical heads or mag- 
netic heads) can easily and correctly be positioned with 
respect to the head cylinder (and accordingly the infor- 
mation storage portion) merely by fitting the head units 
(optical lens units or magnetic head units) into the ver- 
tical grooves of the head cylinder. 

Furthermore, when optical lens units are used as 
the head units, since the construction and the assembly 
of the system can be simplified, the manufacturing cost 
of the system can be reduced greatly. 

In addition, since the head members (optical heads 
or magnetic heads) are arranged in a helical fashion with 
respect to the information storage portion so that the 
number of information storing tracks on the information 
storage portion which are scanned by a single head is 
greatly reduced, by effecting the access operations of 
all of the heads simultaneously, the maximum access 
time per head (i.e., maximum waiting time during which 
all of the information storing tracks can be scanned) can 
be shortened greatly. 

For example, if it is assumed that parameters (such 
as the number of lenses, the lens-to-lens distance, and 
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the number of rotation, i.e., rotational speed of the infor- 
mation storage portion) are set so that a single head can 
scan a predetermined relatively large number of the in- 
formation storing tracks in one second, when the 
amount of information corresponding to one movie is 
stored on the information storage medium of the system 
according to the present invention, the information frag- 
ments for one movie can be output repeatedly at inter- 
vals of one second. That is to say the maximum waiting 
time for any user is merely one second. Accordingly, 
with the present invention, on-demand system can be 
realized by utilizing the existing infrastructures (tele- 
phone circuits, CATV and the like networks) by prepar- 
ing one-second buffers for users. As an example, when 
the length of one movie is two hours (7200 seconds) 
and there are 32 frames/sec and 1000 records/frame, 
the total number of frames becomes 230,400 and the 
total number of records becomes 230,400,000. Further, 
as is common, each record is identified by numbers (ID, 
frame, record in movie). In the above case, since all of 
the records can be output within one second, any user 
can pick up any desired record within one second at any 
time. Even when the user interrupts the movie on the 
way, since the identifying numbers of the last picked-up 
record have been stored in the buffer, the user can re- 
start the movie at any time. The number of movies (the 
amount of information) among which the user can select 
can freely be increased by increasing the number of in- 
formation storage media. Nevertheless, the maximum 
waiting time is unchanged. 



Claims 

1. A high speed information read/write system com- 
prising: 

a substantially cylindrical information storing 
means including at least one storage cylinder 
having at least one information storage medium 
thereon; 

a head means including at least one head cyl- 
inder disposed coaxially with said storage cyl- 
inder and having a plurality of head members 
mounted thereon; 

an information input/output means for output- 
ting information to said information storage me- 
dium of said storage cylinder through said head 
means and for inputting the information from 
said information storage medium through said 
head means; and 

a drive means for rotating said information stor- 
ing means and for effecting a relative move- 
ment between said information storing means 
and said head means. 

2. A high speed information read/write system accord- 
ing to claim 1 , wherein said head members are fix- 



edly mounted on said head cylinder in a helical fash- 
ion. 

3. A high speed information read/write system accord- 
5 ing to claim 1 or 2, wherein said information storing 

means has a plurality of storage cylinders arranged 
coaxially with each other and connected to each 
other, and said head means has a plurality of head 
cylinders with plural head members to cooperate 
with the respective storage cylinders. 

4. A high speed information read/write system accord- 
ing to any one of claims 1 to 3, wherein said infor- 
mation storage medium comprises a photosensitive 
layer or coating and each of said head members 
comprises a lens and an associated optical ele- 
ment. 

5. A high speed information read/write system accord- 
20 jng to any one of claims 1 to 3, wherein said infor- 
mation storage medium comprises a magnetic layer 
or coating and each of said head members compris- 
es a magnetic head. 

25 6. A high speed information read/write system accord- 
ing to claim 4, wherein each of said head members 
comprises a lens/mirror unit including a lens and a 
reflection mirror for sending light from said informa- 
tion input/output means to said lens and for receiv- 
30 jng light reflected by said photosensitive information 
storage medium through said lens. 

7. A high speed information read/write system accord- 
ing to claim 6, wherein a plurality of said lens/mirror 

35 units are assembled as a lens/mirror unit assembly. 

8. A high speed information read/write system accord- 
ing to any one of claims 1 to 7, wherein said drive 
means rotates said information storing means and 

^0 also shifts said information storing means relative 
to said head means which is stationary. 

9. A high speed information read/write system com- 
prising: 

45 

a substantially cylindrical information storing 
means including a storage cylinder provided at 
its outer peripheral surface with at least one in- 
formation storage medium thereon; 
50 head means including a head cylinder disposed 

coaxially with said storage cylinder to surround 
said storage cylinder, and a plurality of head 
units each having a plurality of head members 
disposed side by side, said head cylinder being 
55 provided at its inner peripheral surface with 

head mounting portions with abutment with 
abutment means which are adapted to mount 
said head units thereon in such a manner that, 
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when said head units are mounted on said head 1 6. 
mounting portions to abut against said abut- 
ment means, all of said head members of said 
head units are disposed in a helical fashion 
around said information storage medium of 5 
said storage cylinder; 

information input/output means for outputting 
information to said information storage medium 1 7. 
of said storage cylinder through said head 
means and for inputting information from said '0 
information storage medium through said head 
means; and 

drive mean for rotating said information storing 
means and for effecting a relative movement 
between said information storing means and is 
said head means. 

10. A high speed information read/write system accord- 
ing to claim 9, wherein said information storing 
means has a plurality of storage cylinders arranged 20 
coaxially with each other and connected to each 
other, and said head means has a plurality of head 
cylinders and associated head units to cooperate 
with the respective storage cylinders. 

25 

1 1 . A high speed information read/write system accord- 
ing to claim 9, wherein said head mounting portions 
comprise a plurality of vertical recesses or grooves 
formed in said inner peripheral surface of said head 
cylinder and disposed side by side in a circumfer- 30 
ential direction of said head cylinder, and said head 
units have housings mounted in said vertical 
grooves. 

1 2. A high speed information read/write system accord- 35 
ing to claim 10, wherein said head mounting por- 
tions comprise a plurality of vertical recesses or 
grooves formed in at least one of said inner periph- 
eral surfaces and outer peripheral surfaces of said 
head cylinders and disposed side by side in a cir- 40 
cumferential direction of said head cylinders, and 
said head units have housings mounted in said ver- 
tical grooves. 

13. A high speed information read/write system accord- 45 
ing to claim 1 1 or 1 2, wherein said abutment means 

are provided at lower ends of said vertical grooves. 

14. A high speed information read/write system accord- 
ing to claim 9 or 10, wherein said head units com- 50 
prise optical lens units each having a plurality of 
lenses disposed side by side and associated optical 
elements. 

1 5. A high speed information read/write system accord- 55 
ing to claim 9 or 10, wherein said head units com- 
prise magnetic head units each having a plurality of 
magnetic heads. 



A high speed information read/write system accord- 
ing to any one of claims 9 to 15, wherein said drive 
means rotates said information storing means and 
also reciprocally shifts said information storing 
means relative to said head means, which is sta- 
tionary. 

A high speed information read/write system accord- 
ing to any one of claims 9 to 16, wherein said infor- 
mation input/output means cooperates with said 
head members optically or magnetically. 
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